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ABSTRACT 
 
 
 
 
Background: Nutritional status plays an important role in wound healing and length of stay 
(LOS) in gastrointestinal surgery patients. 
Objective: The study aimed to identify the relationship of nutritional status of gastrointestinal 
surgical patients based on Nutritional Risk Index (NRI), BMI, albumin and hemoglobin level to 
wound healing and length of stay. 
Method: This cross-sectional study included 38 patients who undergoing gastrointestinal surgery 
at Wahidin Sudirohusodo Makassar Hospital. NRI was measured on admission day. BMI, TSF, 
MAC, albumin and hemoglobin level were measured pre and post surgery. Food intake was 
measured by 24 hours Food Recall. While patients wound healing was measured on the 3rd, 5th, 
and 7
th
 day of surgery. 
Results: The result shown significant relationship between NRI, BMI, and albumin level to 
wound healing (p<0,05). The average LOS of patients with normal BMI (13.8 ± 5.6 days) was 
shorter than underweight patient (27.8 ± 17.7 days) and overweight patients (22.4 ± 11.6 days). 
There is no significant result between food intake and wound healing. In addition,   patients with 
a good nutrition had a good wound healing than patients with undernutrtion. 
Conclusion:  Nutritional status, food intake, albumin and hemoglobin level patients play 
important role to wound healing and length of stay patient gastro intestinal surgery at hospital. 
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Background 
Undernutrition is a common problem for hospitalized patients, including surgery 
patients1. Undernutrition prevalence in hospitalized patients had been identified in several 
studies. In an England hospital, there were 40 % undernutrition cases. Other studies had 
shown 40-59% undernutrition prevalence
3
. As in Indonesia, Sukmaniah found that there 
was 16% undernutrition prevalence on the first day of hospitalized patients.  On the 
seventh day of treatment, the percentage of undernutrition had been increased into 20%
4.
  
Physiologically, patients undergoing surgey, need higher expenditure metabolic to 
fullfill energy requirement which will be used for recovery process
5
. Surgery is not only 
caused catabolism, but also affect digestive, absorption and assimilation procedure when 
nutrition need is increased1.     
Sulistyaningrum and Puruhita
6
 revealed that the better Body Mass Index (BMI) 
and the higher albumin level, the faster surgery wound healing process. While a study 
done by Ija
7
 shown that there was significant effect of nutritional status to wound healing 
and length of stay. Nevertheless, only limited study identified how nutritional status of 
gastrointestinal surgery patients. Therefore, this study aimed to know is there any 
decrease of gastrointestinal surgery patient’s nutritional status in Dr. Wahidin 
Sudirohusodo hospital and its relationship with wound healing and length of stay.   
 
 
 
 
 
Methods and Material 
Reseach Design and Variables  
Observational study with cross sectional approach was done. The independent 
variables are food intake and nutritional status (IMT, albumin and haemoglobin level). 
The dependent variables are wound healing and length of stay. Nutrition Risk Index 
(NRI) was used. It is a nutritional screening tool when the patients admitted to the 
hospital, with the formula (1,489 x albumin level [g/L]) + (41,7 x recent body weight / 
common body weight). 
Research setting, population and sampel  
The research conducted in gastrointestinal surgery ward, Dr. Wahidin  
Sudirohusodo hospital,  Makassar. It is a referral hospital in South Sulawesi Province. 
The population was patients scheduled for undergoing gastrointestinal surgery during 
period Juni 1, 2011 until July 31, 2011. The sampling method was exhausted sampling. 
The samples were patients whose anthropometric measurement (weight, height, triceps 
skin fold, and Mid-arm circumference) can be taken, hospitalized in the regular ward, and 
not suffered from Diabetes Mellitus. There were 35 subject participated on the first 
variable measurement, but only 21 of them followed until the last measurement, 14 
subject were drop out, they were those who check out from the hospital before the fifth 
day of post surgery or their surgery cancelled (see picture 1).  
Data gathering  
Food intake variable measured by 24 hours Food Recall. Anthropometri 
measurement used Seca weight scale, Seca height scale, mid-arm circumference band and   
caliper. Albumin and haemoglobin level measurement were done by clinical laboratorium 
personnel of Dr. Wahidin Sudirohusodo hospital, Makassar. Whereas wound healing 
observed by wound care specialist using Morison wound assessment.  Measurement was 
done before and after surgery (see picture 1).  
Data analysis  
Food intake data analized by using NutriClin 2,0 program, so subject food intake   
for each nutrient obtained. For analisis bivariate between independent and dependent 
variable, non parametric test was done. They wer fisher, mann-whitney and wilcoxon test 
with  p < 0,05 significance level.  
 
Results 
There were no significant relationship between wound healing and sex (p=0,62), 
age (p=0,59), education (p=0,86), funding (p=0,77), and surgery category (p=0,12). But, 
it could be seen that subject ≥ 60 years old whose poor wound healing was higher (40%) 
than   subject 18-59 years old (25 %). Subject undergoing minor surgery did not 
experience poor wound healing, whereas 40 % of patients undergoing major surgery had 
poor wound healing (see table 1) 
There was increase prevalence of undernutrition status in pre and post 
gastrointestinal surgery patients.   It occurred based on BMI, albumin and haemoglobin 
level (see table 2). Table 3 shown significant decrease nutritional status pre and post 
surgery based on body weight, BMI, triceps skin fold, mid-arm circumference and 
albumin level.   
Food intake requirement was measured by Harris-Bennedict formula. Data on 
table 4 shown that intake food average of gastrointestinal surgery patients were 
inadequate, less than 85% of body requirement.  
The study revealed that there was significant relationship between BMI and 
albumin level to wound healing, whereas haemoglobin level unrelated significantly 
(Table 5). In addition, there was significant relationship between nutritional risk index 
and wound healing for p=0,001 (table 6) 
Though haemoglobin level did not related significantly to wound healing, but as 
can be seen in table 7, it was found that subject with good wound healing shown the 
higher average of haemoglobin level than subject with poor wound healing.  
It was found that subject with normal nutritional status have shorter length of stay 
than subject with malnutrition (see table 9).  For food intake, there was no difference 
among two groups. But as shown in table 8, subject with good wound healing had higher 
food intake than those with poor wound healing.  
 
Discussion  
The study shown that prevalence of pre surgery undernutrition based on BMI was 
33.3%. The number increased into 52.4% after surgery in 21 subjects. Comparing the 
average of BMI pre and post surgery, there was BMI significant decrease (p=0,001) pre 
surgery 20,5 ± 3,8 kg/m
2
 and BMI average post surgery was 19,5 ± 3,9 kg/m
2
. There 
were significant decrease of other nutritional status parameter such as mid-aram 
circumference and triceps skinfold. 
Albumin level pre and post surgery shown significant increase of 
hipoalbuminemia, from 14,3 % to 42,9 % . Instead of that, anemia prevalence also 
increase from 57.1 % to 81 %. The data which is found on this study shown that there is 
decrease of nutritional status of patients ongoing gastrointerstinal surgery. Several study 
shown  similar findings.  
On the study done by Sungurtekin et al to 100 subject undergoing digestive 
surgery, it was found that 44% patients suffered from undernutrition when admitted to the 
hospital dan increase into 67% when they check out
8
.  
Similar findings by  Bruun et al in 2009 to 244 surgery patients in Surgery ward, 
Aker University Hospital, Oslo, Norwegia, it was found that malnutrition prevalence 
BMI based increase from 39% on hospital admission to 64% when check out. Another 
parameter, body weight, found that body weight loss more than 5 % in 66% subjects 
2
. 
In  2001, on a study in  Dr. Wahidin Sudirohusodo hospital Makassar, from 39 
surgery patients, 84,6 % of them loss body weight with the average decrease 1,72 kg. 
patient’s BMI also decrease with the average 0,75 kg/m
2
.
9 
Another study in Cipto Mangunkusumo hospital,  Jakarta in 2009 by Sukmaniah, 
proved that there was 16% had severe malnutrition on the first da of admission, 13 % 
each for middle and mild malnutrition. Patients with normal nutritional status were 47%, 
whereas overweight patients were 11%. On the seventh day of treatment, the percentage 
of severe malnutrition patients increases to 20 %. Middle and mild malnutrition patients 
were 11% each, but normal nutritional status patients decrease to 43 %
4
. The result of 
several studies above, consistently shown prevalence of malnutrition in gastrointestinal 
surgery patients and decrease nutritional status of post surgery and hospitalized patients.   
Burkitt et al claimed that malnutrition prevalence in surgery patients caused by 
several factors. First, decrease food intake related to pre-hospitalized clinical condition 
(anorexia, fasting, and dysphagia, mental or physical disorder). Second , malabsorbtion 
and metabolism disorder which occurred to trauma condition, sepsis, cancer, and or 
surgery 
10
. 
Daniels
11  
suggested that instead of individual factor as mentioned above,other 
factors contributed to decrease of nutritional status of hospitalized patients were less 
consciousness, inadequate knowledge and nutritional training for the staff, limited service 
and multidisciplinary team availability as well as lack of support from the procedure, and 
guidelines for nutitional service.  
As recommendation, a study with better design is needed to find effective 
nutritional intervention. Hospital should review nutritional service system, including in 
assessing patient nutritional need when admitted to the hospital, and ensure the 
nutritional fulfillment.   
For comparison of good and poor wound healing groups, in terms of BMI 
average, triceps skinfold, mid-arm circumference and albumin level shown significant 
difference. The average of BMI, triceps skinfold, mid-arm circumference and albumin 
level in good wound healing group were higher than those in poor wound healin group.  
Nutritional status analisis post surgery shown significant relationship between 
BMI post surgery (p=0,012), albumin level post (p=0,046), NRI (p=0,001) and wound 
healing. While for haemoglobin level did not related to wound healing (p=0,281).  
Though haemoglobin level was not significantly related to wound healing, but as 
can be seen in table 5, subject with poor wound healin had anemia. Similar to that, in 
table 7, there was significant difference in haemoglobin level average (p=0,018) between 
subject with good wound healing (12,2 ± 2,24 g/dL) and those with poor wound healing 
(10,08 ± 0,91 g/dL).  
Some studies shown the similar result, there was relationship between nutritional 
status based on BMI and albumin level and post surgery wound healing. Sulistyaningrum 
and Puruhita
6
 did an observational study in Dr. Kariadi hospital, Semarang, with 24 
respondents undergoing surgery in abdomen area. The study found BMI subject range 
from 14,44 to 25,2 kg/m
2
 with average 19,88 kg/m
2
. Albumin level range from 2,6 to 5,0 
g/dL. There was significant relationship between nutritional status based on BMI and 
surgery wound healing with p=0,04. 
A cohort study by Susetyowati et al to 34 gastrointestinal surgery patients in  Dr. 
Sardjito hospital, Yogyakarta. The wound healing measured after surgery, and significant 
relationship between nutritional status and wound healing (p=0,049). There were 11,8% 
patient with good nutritional status but poor wound healing and 32,4% patient with poor 
nutritional status and poor wound healing 
12
.  
A study in Cipto Mangunkusumo hospital reported that 5,4 % gastrointestinal 
surgery patients were undernutrition based on mid-arm circumference, and 20 % were 
malnutrition based on Creatinin Height Index (CHI), 37 % of major surgery patients need 
nutritional support and 28,5 % of post major surgery was undernutrition, loss body 
weight and low albumin level
13
. The findings shown consistent result, nutritional status 
based on BMI and albumin level was related to surgery wound healing in gastrointestinal 
surgey patients.  
Malnutrition after injury occurred by several factors, including poor nutrition 
intake. Several studies proved that energy, carbohidrat, protein, fat, vitamin and mineral 
metabolism changes affect recovery process. Protein loss from protein calory 
malnutrition, the most common malnutrition in the world, decrease wound tensile 
strength, decrease T cell function, decrease phagocyte activity, and decrease antibody and 
complement level, and in turn decrease the body capability to prevent wound from 
infection. Immunity decrease clinically correlated to the increase wound complication 
and wound recovery failure though after sterile surgery procedure.  In older persons lived 
in nursing home, malnutrition also related to the increase morbidity rate, ulcer pressure 
risk and low quality of life 14.  
Malnutrition can be occurred before wound exist or secondary to catabolism after 
injury. Wound increase metabolism rate, catecolamin level, body fluid loss, and cell 
protein turnover, so catabolism occurs. During energy need increase period, muscle take 
the fat deposit to provide amino acid for glukoneogenesis 
14
. 
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 Picture 1. Study Flow Chart 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Post op 3
rd
 day : 
Measurement of albumin, Hb 
1
st
 wound assessment 
(n = 28) 
Population : gastrointestinal surgery 
patients (n = 37) 
Sampling according to criteria 
(n = 35) 
baseline data measurement : 
BMI, MAC, TSF 
Food intake 
Albumin, hemoglobin 
(n = 35) 
Intraoperative  
(n = 30) 
Post op 5
th
 day : 
Measurement of BMI, TSF, MAC, food 
intake, 2
nd
 wound assessment 
(n = 21) 
Inofficial discharge 
Surgery was canceled 
(n = 5) 
Inofficial discharge (n =2) 
Inofficial discharge (n =7) 
Post op 7
th
 day : 
3
rd
 wound assessment 
(n = 21) 
 Table 1. Characteristic of subject based on wound healing 
  
 
Characteristic 
Wound Healing 
Total 
p Good Poor 
n % n % n % 
Gender Male 10 66,7 5 33,3 15 71,4 0,62
* 
Female 5 83,3 1 16,7 6 28,6 
Age 18 – 59 12 75,0 4 25,0 16 76,2 0,59
* 
≥ 60 3 60,0 2 40,0 5 23,8 
Educational 
level 
Tidak Sekolah 4 80,0 1 20,0 5 23,8 0,86
† 
SD/SMP 6 66,7 3 33,3 9 42,9 
SMA/PT 5 71,4 2 28,6 7 33,3 
Health 
Insurance 
Askes 5 83,3 1 16,7 6 28,6 0,16
† 
Jamkesmas 6 54,5 5 45,5 11 52,4 
Jamkesda 4 100,0 0 0 4 19,0 
Surgery Scale Minor 6 100,0 0 0 6 28,6 0,12
* 
Mayor 9 60,0 6 40,0 15 71,4  
Total 15 71,4 6 28,6 21 100,0  
*
p = probability using fisher exact test 
†
p = probability using pearson chi square test 
 
 
 
 
 
 
 
 
 
 Table 2. Nutritional status prevalence based on BMI, albumin and hemoglobin level 
before and after gastrointestinal surgery.  
Nutritional status 
Before 
surgery 
After 
surgery Change 
proportion N % 
 
n % 
BMI
 Underntrition 7 33,3 11 52,4 60,0 % 
Normal 9 42,9 5 23,8 44,4 % 
Overnutrition 5 23,8 5 23,8 0 
Albumin level Normal 18 85,7 12 57,1 33,3 % 
Hipoalbuminemia 
 
3 14,3 9 42,9 200 % 
Hemoglobin Normal 9 42,9 4 19,0 55,5 % 
Anemia 12 57,1 17 81,0 41,6 % 
Total 21 100,0 21 100,0  
 
 
 
 
 
 
 
 
 
 
 
 
 Table 3. Nutritional status average before and after surgery.  
 
Parameter 
Before surgery 
(average ± SD) 
n=21 
After surgey 
(average ± SD) 
n=21 
p 
Weight (kg) 51,7 ± 9,7 49,4 ± 10,2 0,001 
BMI (kg/m2) 
 
20,5 ± 3,8 19,5 ± 3,9 0,001 
TSF (mm) 
 
11,5 ± 6,1 10,2 ± 6,2 0,002 
MAC (cm) 
 
23,5 ± 3,7 22,5 ± 4,1 0,001 
Albumin (g/dL) 3,33 ± 0,46 2,96 ± 0,55 0,009 
Hemoglobin (g/dL) 11,63 ± 2,5 11,59 ± 2,1 0,972 
p = probability using wilcoxon test 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Table 4. Energy requirement and food intake before and after surgery 
Nutrition 
 
Requirement 
(average±SD) 
n=21 
Intake 
Persentase of intake 
(%) 
Before 
surgey 
(average±SD) 
n=21 
After 
surgery 
(average±SD) 
n=21 
Before 
surgery 
After 
surgery 
Energy(kkal) 
1866±242 
(1532-2334)
* 1131±401 799±455 61,4 43,8 
KH (gr) 
279±36 
(229-350)
* 196±87 130±73 71,6 47,8 
Protein (gr) 
93±12 
(76-116)
* 38±16 24±15 42,0 27,0 
Fat (gr) 
41±5 
(34-51)
* 20±10 16±9 49,4 41,3 
Vit. A (RE) 571±46 720±41 424±78 125,2 75,2 
Vit. C (mg) 85±6 24±2,5 21±4,0 28,8 26,5 
Iron (mg) 15±4 9±4 5±3 63,7 39,1 
Zinc (mg) 12,6±2,3 0,99±1 0,3±0,4 7,9 2,6 
*minimum – maksimum value 
 
 
 
 
 
 
 
 
 
 
 
 Table 5. Relationship analysis of BMI, albumin and hemoglobin level to wound healing 
Nutritional status after surgery 
Wound healing p 
Good Poor 
N % n % 
BMI 
Normal 10 100,0 0 0 0,012 
Undernutrition 5 45,5 6 54,5 
Albumin 
Normal 11 91,7 1 8,3 0,046 
Hipoalbuminemia 4 44,4 5 55,6 
Hemoglobin 
Normal 4 100,0 0 0 0,281 
Anemia 11 64,7 6 35,3 
Total 15 71,4 6 28,6  
p = probability using uji fisher exact test 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Table 6. Analysis of nutritional status based on NRI to wound healing 
 
Nutritional status 
based on NRI 
Wound healing 
Total 
p Good Poor 
n % N % n % 
Normal 5 100,0 0 0 5 23,8 0,001 
Mild Malnutrition 10 90,9 1 9,1 11 52,4 
Severe 
Malnutrition 
0 0 5 100,0 5 23,8 
Jumlah 15 71,4 6 28,6 21 100,0  
p = probability using Pearson Chi-Square test 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Table 7. Average difference of nutritional status based on wound healing 
Nutritional 
status after 
surgery 
Wound healing 
p 
Good  
(average ± SD) 
(n = 15) 
Poor 
(average ± SD) 
(n = 6) 
BMI 
 
21,04 ± 3,7 15,8 ± 1,2 0,003 
TSF 
 
12,0 ± 6,6 5,8 ± 1,3 0,01 
MAC 24,1 ± 3,5 18,6 ± 2,6 0,003 
Albumin 3,18 ± 0,47 2,41 ± 0,34 0,003 
Hemoglobin 12,2 ± 2,24 10,08 ± 0,91 0,018 
p = probability using Mann-Whitney test 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Table 8. Average of food intake based on wound healing  
Nutrition 
Reaquiremen
t 
Wound Healing 
p Good 
average ± SD 
(n = 15) 
Poor 
average ± SD 
(n = 6) 
Energy(kkal) 
1866±242 
(1532-2334)
* 
 
857 ± 501 652 ± 297 0,36 
KH (gr) 
279±36 
(229-350)
* 
 
133 ± 77 123 ± 70 0,76 
Protein (gr) 
93±12 
(76-116)* 
 
25 ± 15 21 ± 15 0,61 
Lemak (gr) 
41±5 
(34-51)
* 
 
15 ± 7 19 ± 13 0,38 
Vit. A (RE) 571±46 427 ± 238 418 ± 262 0,94 
Vit. C (mg) 85±6 24 ± 44  15 ± 30 0,66 
Iron (mg) 15±4 5 ± 2,8 6 ± 4,3 0,60 
Zinc (mg) 12,6±2,3 0,36 ± 0,49 0,18 ± 0,36 0,41 
p = probability using Mann-Whitney test 
*
minimum-maksimum value 
 
 
 
 
 
 
 
 Tabel 9. Average of length of stay (LOS) based on NRI, BMI, albumin and hemoglobin 
level 
Nutritional status N 
LOS (days) 
average ± SD 
 
p 
Nutritional 
Risk Index 
(NRI) 
Normal 5 18,8 ± 10,2 0,62* 
Mild malnutrition 11 22,3 ± 15,8 0,24
†
 
Severe 
malnutrition 
5 
26,8 ± 12,3 0,46
‡
 
BMI Undernutrition 11 27,8 ± 17,7 0,17§ 
0,72¶ 
0,31
** 
Normal 5 13,8 ± 5,6 
Overnutrition 5 22,4 ± 11,6 
Albumin Normal 12 14,5 ± 4,0 
0,14
 
Hipoalbuminemia 
 
9 25,62 ± 13,9 
Hemoglobin Normal 4 9,7 ± 4,0 
0,009
 
Anemia 17 25,59 ± 13,1 
p = probability using Mann-Whittney test 
*compared normal to mild malnutrition. 
†
compared normal to severe malnutrition. 
‡
compared 
mild malnutrition to severe malnutrition. 
§
compared undernutrition to normal. 
¶
compared undernutrition to overnutrition. 
**
compared 
normal to overnutrition. 
 
 
 
